INTRODUCTION
Kilauea, on the Island of Hawaii (Fig. 1) , is the one of the most active volcanoes in the world, and the current eruption on its east rift zone, which began in January 1983, continues unabated (Wolfe, 1988; Moulds and others, 1990) as of this writing (January 1991). In February 1972, George V. Keller (Department of Geophysics, Colorado School of Mines) submitted a proposal to the National Science Foundation (NSF) to drill a
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9°30' Figure 1 . Sketch map showing the location of the research borehole at the summit of Kilauea Volcano, Hawaii, drilled during the period April-July 1973, and neighboring Mauna Loa Volcano. Kilauea is the southeastern-most and youngest of the five volcanoes that make up the Island of Hawaii (see inset): K, Kohala; MK, Mauna Kea; ML, Mauna Loa; H, Hualalai, KL, Kilauea. Beginning in 1976, a number of deep geothermal exploration and scientific observation wells have been completed in the lower part of Kilauea's east-rift zone (see Thomas, 1987; Thomas and others, 1990) .
SAMPLING AND TEMPERATURE MEASUREMENT
In-hole temperature logs suggested that drilling-induced thermal disturbance of the summit borehole had largely, or possibly completely, dissipated by early August 1973, about a month after cessation of drilling on 9
July 1973 (Keller and others, 1979, Fig. 14) . However, to allow additional time for total elimination of drilling effects, sampling ( Fig. 2) was not initiated until 4 September 1973, nearly two months after well completion . Diagram showing a typical configuration used to sample water from the top of the water column (i.e., the regional water table) in the summit borehole; the dots along the cable indicate the positions of maximum thermometers used to determine the temperature profile in the immediate vicinity of the water table (see Figure 3 ). The water level in the hole, arbitrary designated "0" for convenience, is about 488 m (~ 1,600 ft) below the ground surface, with little measurable variation. Seasonal fluctuation in the water level possibly is suggested by the observation that the level on 08/27/74 (summer "dry" season) was about 4 feet (~ 1.2 m) lower than that on 02/21/74 (winter "wet" season). Geophysical surveys indicate that the water level in the hole coincides with the regional high-level water table at Kilauea's summit (Jackson and Lenat, 1989; Jackson and Kauahikaua, 1990) .
Except for two samples, all the waters from the Kilauea summit borehole (Table 1 ; all tables are given at the end of report") were collected by means of a cylindrical bucket (~ 8 cm I.D., ~ 60 cm length) attached to a steel cable of known length and marked at known depth intervals (Fig. 2) . The sampling bucket was lowered and raised manually by means of a sheave positioned near the borehole opening. All but two of the samples were taken from a horizon about 2 m below the top of the water column, which marks the local water table at about 488 m (1,600 ft) below ground surface. Two samples numbers 50 and KBW-8 (Table l) ~were obtained from a level about 30.5 m (~ 100 ft) below the water table using a thief sampler; attempts to collect deeper and hotter samples failed because of mechanical difficulties. Borehole temperatures in a 4.5-m interval bracketing the water table, were measured by maximum-reading thermometers affixed to the cable and bucket as shown in Figure 2 ; temperature profiles obtained in some of the sampling runs are illustrated in Figure 3 . The temperatures shown in Table 1 are the higher of readings registered by the two thermometers located immediately above and below the sampling bucket (Fig. 2) .
To place the study of the summit borehole waters in a regional context, we also analyzed thermal and nonthermal water samples collected at various other sites on Kilauea and neighboring Mauna Loa Volcano. These samples include rainfall, perched water in shallow boreholes (< 111 m), water from drilled wells, water from intermittent streams, and water ponded in a permafrost crack (see Table 2 ).
ANALYTICAL METHODS AND DATA TABLES
Chemical analyses of the water samples collected after well completion were made at a laboratory of the Water Resources Division (WRD), U.S. Geological Survey, located at Reston, Virginia, using techniques similar i to those described in Skougstad and others (1979) . Hydrogen and oxygen isotopic compositions of these same samples were determined in WRD's stable-isotope laboratory supervised by Tyler B. Coplen; the analytical procedures used are described in Coplen (1973) . In addition, selected minor and trace elements of several samples (water, drilling mud, slurries), collected during the drilling, were determined by instrumental neutronactivation analysis (INAA) at the USGS laboratory in Denver, Colorado, using techniques adapted from those i outlined in Zielinski and others (1977) and in Dodge and others (1982) . Temperature, Centigrade
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Figure 3. Temperature profiles in the borehole a few meters above and below the regional water level. The lowest air temperatures above the water level were registered for the 12/04/73 profile, measured just two days after 14.6 inches of rain fell in a 3-day period (11/30/73-12/02/73).
Analytical data determined by USGS laboratories for samples from the summit borehole and elsewhere on ! the Island of Hawaii are given in Tables 3-7. To facilitate comparison of our data, selected chemical and isotopic   data from previous investigations are presented in Tables 8-11 . In an earlier study (Tilling and Jones, 1990) , we also evaluated normative salt assemblages computed from selected analyses using the SNORM computer program (Bodine and Jones, 1986; Jones and Bodine, 1987) . The types and proportions of simple salts comprising such normative assemblages for the samples we analyzed are listed in Tables 12-14. Both the raw data and the SNORM salt assemblages demonstrate short-term and long-term temporal variations in the composition of the summit-borehole waters, tentatively interpreted to reflect the combined processes of rainfall dilution, eruptive/intrusive activity in December 1974, and weathering of the host tholeiitic basalts (Tilling and Jones, 1990) . A major objective of our continuing studies to test and refine these preliminary interpretations.
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